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(54) IMAGE PROCESSOR 

(57) Abstract: 

PURPOSE: To convert image into image data from which 
the effect of background is eliminated in which a valid 
threshold level is set to image data where a density 
difference between a background and an image is less. 

CONSTITUTION: The processor unit is provided with a 
detection section 6 detecting a threshold level being a 
density used to reduce the effect of a background of an 
image based on image data being sets of digital picture 
element data from each picture element of image is 
provided, When the density of the picture element data is 
less than the threshold level, the density of the picture 
element data is converted into a prescribed value and 
image data are outputted by a density conversion section 
7. The detection section 6 calculates a separation being a 
ratio of an inter-class variance to an in-class variance 
divided into two while density is sequentially changed, 
and a threshold level calculation device 10 calculates the 
density being a gravity center of a difference histogram 
representing respectively the difference of the separation 
in each density from a density Tm maximizing the 
separation till a highest density Te. 



jT- I I I I y 



COPYRIGHT: (C)1995,JPO 



Printed from Mimosa ^112^1^^ 14:10:40 page -1- 



(i9)B*B»iiF/? (J p> (^^^Wf^^W (A) (itmmm&mm 

#BS¥7- 303188 

(43)^ B ¥>fi7^(]995)]1^14B 

(sobta' msm-^ tri^ismtm fi mmmmm 

H0 4N 1/407 
G0 6T 5/00 
H0 4N 1/403 



H04N 1/40 101 B 

GO 6 F 15/ 68 3 20 Z 





IMPP6-84821 




000005049 












¥1SK6^(1994)S^&B 












>|)# mi. 
























Hi* fl?- 
























«□ 








fil#ilMi#Ttr'fij[F2TSi3oe 






<74)<«A 





<54) MttfiW* 



(57) tg*&] 





^m&T e t.X'<D=&m8mici3\-t^±:m^mm.<omMt 

miim} mii^imis.<mmxs^mizi5\,\x. 
^cilt3v^T 2mit-ti>%<DX'$>?,zt.^mkt.-t?>mm 
m^s] m^i9mcmmimmizi3\,^x, 

±l2^>ltK®Ss*:i:«:SMTmA>6>«]giSgTe 

* x(D±mmm(m^^ ^ti^tmm t i: §ic± 

[0001] 
[0002] 

[0 0 0 3] mm\:::^hir^Mzm-j<:mtLxp- 




1fM¥ 7-3 03 1 8 8 



2 

[0 0 0 4] p-n^jimxii, m6Kmi'^t>K. ± 
(DmmmL^\>^t.bxmmn&o ±mp-9^;i^ 

10 tu ±IBL/Sv^^i&jlS;ifeliflg*«<lti;LTCDM*«feo 
[0 0 0 5] KST'li, MAli07tCa5-tJ:e>lC, 

±s^SBii^7.hif^^am^^mi'X. ^(D^L^ji^m 
m^v^y^tLxmm-^tx^o ±13^- mi*, jiia 

20 [0006] ±|S^- K^dU Ais®m^Ktc^ws 
[0 0 0 7] fUBUL-Sv^^iiSi^-r'ti, ElSlc^-t-J:^) 

[0 0 0 8] n (T) = C6b 2 (T) /6w 2 (t) ) 
30 6b 2 (T) '.mrnmi. 6w2(T) : 

■€-LT. 7j(T) S:fi:felC-r5L^lMiiTmS::^AS„ :S 

^^fc#«) e ti-s L/ 1 V MBT mjcjirr s if ^ :^^mm r, 

(Tm) immi^ 2 -fiiWTJ&SS^V ^ S:^ UT V fciBJRT' 

\t=E- mt LT«s, m\zB-t^t>izy!mmxt£\.^m 

[0 0 0 91 p-n^jmxii^ mmmxM 
Mmai,^»)^m^ii^^im^x\^^^izmjx:^^ 

tSKn;^ h if^M.-m 7 ® J: d JC55Sl«H4 &=t-r€>#^T' 
[0 0 10] zl®J:-5lcP-*-f;W£li, IR8^^>:^&5{)X^ 

imK3x\^i>^(D}miziimi}i^s>^ti\ mmsfs^ 

50 ipi(?)f!loTV^«;v>«^, T«SK^**<^•BIIB;W^t»#v^ 




3 

[0 0 11] mz, 'i-mit, mmt.7.hif^Aim 

[0 0 12] WJL^tMiSSjST'li, mi oizB-t^ 

[0 013] ^-r-c, ±IBtii3fW>#raj®S:llBfi-r«fc«) 
{C, ^^f41^1-55796#^T?14, m-HlgKtRSffl^^l/ 

[0 0 14] ±l2t£5lM)«mS:llBK-r-5;t«) 

ic, 1#g|Ba59-l97032^f4i^^^?^i, w/m. mm.o^m. 

[0 0 15] 

[58re*^»SiL<I:e>i:1-SlBa] ±IB3t4^ 

i-55796#i;5$R®«iBRij; mm^E(oymmmm 
rm&sum-'X'f3:\\t:Ltbizrmmm(D'yyvyif 

[0 0 16] 4tMi@59-197032-t^®«|^liU 

:S:^/ilSSiiiniBlft®T%lg?£{cti^T'*>s*^, tpmS(D 
[0 0 17] 3t«5S«a(DBfi5rti, mi$iJHX\ T«S-C«:v> 

t.i&\'^m-t.imfELx\,^&mm'-'Hti^A±i-^nrcm 
^izMbx^, rm(msi:m}izmx'^^L^\f^ 




4^W3}£ 7-3 03 1 88 



4 

[00 18] 

mmT-9Kmi>rms^iz^\i^x&immiLfzt.z 
h> ^^^<mm.m^<^^z.t\zi:^). yii&tnms 

[0 0 19] f«:t)^, *«^OIt:^l9llB«0®«^ 

'r-9\zmi>wm.m}L&^mxif>^§mt.is^hrA^ 

m.^±mmm^mm^x^t\.^i^m-]i!,u iM-sm 
mzmh±mmLo>mm:'f:i^^n^-tm»\i7. 

[0 0 2 0] *IIW®Sf^2fl3«CD15«!«!^gli, 

mm.im0mm^mm.\ziB\^x. mmm^WL 

li, ®<Sfl7^-^r®#H^-^S:b§VxfiilCS-:5vxT2 
30 [0021] *58q8®lt:*^ 3 i^®W«Wa^ei±, 

m^ifsm/mm^mzn\^x. «im^a*^e>® 

ftti>m&.moy±fh^^-tiiamm.is'^<m^\zm^\' ^ 
fa^¥s*^e®#^ic^^vxT, ±$m^wdmm 

40 9A®«.&ii«:Si8S^iS:*aiab#vMiti;LT»mu 
Ti:«:ofci:t®g4Hfi®aS#&t^L^vHiii: LT 

[0022] 

[f^ffl] ±ia»*3Siia«®fii«icj:n{i. ^JM®^ 
50 «-Hrr«®-e, ±ia«/i>®igK<it«T®ffiSM&Jt-r 




(4) 



5 

[0 0 2 3] -r^fcto-fe, ^mma>mmmi^ii^i>m 

[0 0 2 4] zoi^'^Kimmnni, mSf\L7.vf^ 
%i;liiii^fe^:<D#^^*^*W)'*>oT^^«:v^®^fe^-^f•>^>, 

[0 0 2 51 ±IB»*S2|^®«fiRlCj:*vli, 
-^S:«i^QII#lilCj:oT2mi-S#^lCS3VNT 20 

•ess. 

[0 0 2 6] ±IE»*3S3i^(DmiCj;*lli, fi^H 

[0 0 2 7] iBSokmm^immmrt 

[0 0 2 8] zm^. ismmxiit. ±m»fm<m 
:Ac^:^:s«STm*^e,®llr^8ST e tx<7)±mmm<D 

[0 0 2 91 ::cDJ:e>JcM5Ha3*:mi8^«[tJt«!Lfe 40 

[0 0 3 0] zoz-tti^pi, ism^xit. rmm^ 




7-303 1 88 



6 



[0 0 3 1] «:j3, tiismckm'mmsm^*)/h-^\>\ 

[003 2] 

[i^0ij] 

ssfi-eidu muzm-tiitiz, mm (s^-f) ±{c 

*gH$tifci^lfc^S:fl8l*U ±iffl^l*>6®SI=f 
^S:1B«12: UTS3tbT*lffi"rS)t^*2*^t-t6tU 

*tL/Tm:^7-rsccD9-f>-fe>-9— s (EiM-r) 
[0 0 3 3] ttz. ±mr±umm7'—st%:. rn^it 

U A/D^K^^X'fVitfl^mzmaLX'fi?^ 

tl-^tls 3t#3^2%0/'<5>iy^{CioT^US±IB-?S^ 
iEaiJ4*^We)tlTV>5o C:0J:e>:&^^*2, A/D 

[0 0 3 4] imi^mLomsxmk^Hxmij^ 
nmMx^i>±xwmBmizmnm^&:Ltizj: »;t^ 

[0 0 3 5] ±IBT«!U^;i/«lffi^6*>6><7)T«6 

l^s^«^^JSP53t>^e>07^2;^;l/®«i7^-^ 
a^^7*we>tlTv^&. 

[0 0 3 6] -eLT, ±8aT«i^^/l/«iffiS6T'li, _h 

0, StfWSoiSvv irti.t)%l^^^^t.%\z\iiii^ 
[0 0 3 7] T«5U^>n/«iffi6|i6-eii, ±i35SS 



(5) 



7-303188 



ssmm 7 Kmi^t^s, us v ^mmm i o tm^ ^tix 

[0 0 3 8] :i<oi^K:±iST«iU'<;i'*ftffiiJ6"z?tt4)- 

»7(T) = C6b2 (T) /6w2 (T) ] 
(1) TfJi, 6b 2 (T) «20®!R®fa®«l*i:& 

®KfiS:^-r«m«re*>y, 6w 2 (t) t*, #ifRicfe 



(T) «SmiCj:oT2olCS4)-Stlfe2o<©# 
10039] 

- (1) 
[004 0] 



Its * * U ® J: S®KSS:^-til»l^4>«tT'* »J, itv»5 

A. • ff) -Sn (x» -X) • /Xn» 



• (2) 
•.10 



«, • (T) = r S (x»i-xi ) • /Tnt (3) 
keNn ke H, k eMb H, -(1.2. - 



ih ) 



±IB (2) (3) ^^\t, mm^mssi. nk «k# ★)iia[®«:^t«6stiSTm*^e>S:iiftgSTe 



[0 0 4 1] mz. mk^ib^titz^mmvm 
(4) \zxm^ti^^im<m^Av(j) t)\ ^ 

Arj(T) =A»(T+1)-7;(T) 

mx\t. ±iB® <k ^ {c:Siii[#{c j3ws4»is®«^ 
A7?(T) t±mtmmmtti^^m^\^7.hif^i^i:»iii 

[0 0 4 3] jjBiSSfiiTi*, mm\^:^hif^ 
j^0>m!az^it-t^}^tmt-m-^(ox\ rm^(D 

*vjNsvxii^, rm>Mmnzm?>mmi)'^&^m 

L^\,m^m^^xrm^i:im^<X'^&%(Dtf£'o 

[0 0 4 4] (^2iifi6Mi js*:fc, :mm<m<^mm 40 

&l^2||J6«?iJi:b-CH2[clir5v>TSi«9't«. ± 

[004 5] tt. ±smi^m(Dmx\t. m:^ 

[0 0 4 61 -eci-C, ®ife«lS^BT'{*, JllB^lUfiS 50 



[004 2] 

... (4) 

miziSii^rm 6 {cf^itT, g9 2 ICs^-t- J; 

T%u/<;i/tfeffiaji i-piiu mL(DL^\>mmm:^m 
^j^im&Lxmmt&r=.S)iz. ssr®, M;t«2o(D 
^1 -mzb^y^^mimmi 2 • 1 3*^sti,Tv> 

[0 0 4 7] ±ia«-LgVMii^ffiaiJl 2 • 1 3j5)> 

#® • Sft#©) 1 4 e,*lT V ±IB-fe Ui^ if 

1 4 vit. ^mm/^msmi^mim 9 a^t^o^mmts 

J:tJf^«>MiHi*^A*$tu 4^«IK(3!)^4HiA jj (T) <d 

fi^^itArjd) MAX srias^iiciiitiRu ^oM^sm 
[0 04 8] se,ic, ±iB-fei/i^* i4Tii, ±m&-m 

1 •^2bSv^|t»mSUl 2 • 1 3A>e,®#LSvMiiA^ 
[0 0 4 9] z:® J:e)<fcT^l/^;i'*feffi6l51 1 S:t8»-tfc 

:iticj:»;, a^«u^ifc*rfSbT®jifeT«5i/'<;i/ 
S:bSv^^i^:bTl2^■fs:l^:7!)<T'SSo :i®<ke)icu 
•r#^?)feLS^MB^cSt5^^T. msmmTizxA±^ 

sm* vxrmsmmrbn&o 
[0 0 5 0] i®j:e>{c±iBSl2iisgw®«leKi3; «^ 

MA;j(T) MAX ^fSsmCtSmU ^®:fe/jNBBe&lCj: 



(6) 



9 



7-303188 



(0 0 5 11 2:i5-T?. m^rms^:mtLr, 
i 9 85^«^fS^^jicT«^bfc%;®T?&y, i;^ 

A7?(k) =At?(T+l)-n(T) 
A 

Ajji, -» r nO) / (ie-lB+1) 
T... 



10 



* [0 0 5 2] ±13:^1*, ^im<omimAv{v m 



[0 0 5 3] 



(5) 



(6) 



[0 0 5 4] ±m^\ts v^^m^jti^mmmmKi 

t. S!lJC36fca[Lfc7EfS*«*Sliif«lf*-^ri:{c^>fUT 

[0 0 5 5] L*^L3&!*^e>, ±mm2mm<Dim\t. 

W<MAv(l) MAX S:I8^MC4:J1:«U ■ec!):*^rjNgse^ 
J: o TT^fi U^;i/5:|g**-rs V MB^mm* 

©il^SoTt^S. 30 

[0 0 5 6] msmmi mz. e>tcftficD 

WfS. J&a ±ia^lll8teM4:ra^«»IISr^t58P 

[0 0 5 7] mmmmxit, ±mm2^mizi5H 
s>rm ly^jv^mm 1 1 kl^^x. ms iz^-t^ ^ 

«ffe«:T«6l/^;i/«iffi^l 5*^j-JP>tiTV^So ±I3T 
SPl 2il||2b^VMii»ffiaJl 3»Cf^?tT, 40 

t :^ h As^imffliJ 1 6 tmmmmim 1 7 
im>-f^tix\^s>, 

[0 0 5 8] tfe, T^i//<;i/tfeffi8|Ji 5T'Ji, ±1S^ 

ij-t:^ h 4^9i^MvL'«j¥msi5 1 6 t^iim^mtm 1 7 

®ai;^*«AASti«ltfSBSl2||ifiMi:lfll#i*-fe U^' it l 

[0059] ismm^Rxit. 04 jcm-r J: ^ 

JC, i^lA^e)i^lj^*liJ»;8l55{CT^»mP>*U «J* 50 



i59 ic-c^«tffi77 (T) , immommA n m ti)^^ 

tl-etU¥ffl3tlS (S2, S3) . 

[0 0 6 0] m\i^x. mmammiA v m oDfe^c^i 

A»?(T) MAX ^immCtrntL (S4) , A7j(T) 
MAX >CT'$)tlli. ±IBf>«IS®M4HtA 7? (T) {CgcJ 

V ^T, ±ga^fcx h ir'^J^M/t^mB 1 6 fCTH^t 

:^h4^5A®«ytNS:^11gS#TA^»[mS*lS (S 

5) . ±fB®Cttia»6<»Ct83e$tlSMftiitT'* 

So 

[0 0 6 1 ] S 4 tCT A V (T) MAX SCT'&tl 

1 7 fcT¥*ifiiiHiA T? Av&»ffi ^mma>m. 

(CA7j(T) *<Ai?AV«<Tt*ofeiS®IRSmODiit 

T^5fe®fc«?)®L#vMBi;LTlS3£-tS (S 

6) . 

[0 0 6 2] :l®J:e)^cbT3!#^3*lfeb^^^fi*^^g^g 

S3feSI57}CA;^StU ±8B!S^tmiJ7fcfev>T±IBL 

x\m^mnmr'-9L\z^\^xm3^^--n. ±ib 

7) . 

[0063] :i®J:e> lC±|B&||J6M©m-eii, tie 

tj^^^\zm^mmbi>ii^tm^x. ym>j^xi$ 
i^^<. i^m!i}LtA^mm^\'i^m^xymm^'i^ 



(7) 



7-3 03 1 8 8 



11 



12 



[ 0 0 6 4 ] ±jmmm'v\t. mm&m ? iz 

is^^x^m^0mm^^0wmy'—stt[yXiiii]Lrz cootij immt. vm, rmo^m^ 

[0 0 6 5] i0J:-i«;2ffi^l^aiJl ST'Ji. A±S SSilVx^^j^Sr^-fS. 

*ifeb^v^fii(cstjv%"c, A*$ti;t7^s^*-n/®iiif^- 10 0 7 2] ^mB<^m:i^ztsm,(mms^mit. 
atf "0" fcubsu ±mmm^±Mv^\'^jjix& lo -*®#lii^-^^^:L#^^^i^cs^v^r2mt-s« 

^^mtmmiz, ±8B2ffi<[^i5i 8A^e>ffi±3ti [0073] -tti*?)^, ±fBiifi)tii, m^nT.h^'^i^ 

:ii;*<T?^So tMmt.(m^^j^tb^'^x\^is^\f^mmr—st'^. m 

to 0 6 6] ±IBI!I l^^fiJcDflSt^lcMU mm art::^ hy9i^*W6>*>-ett<fcV%#^iggtx h^f^ 

vx&iiiBri6"e*y, $e>tc ±iB^3iig6M®«gatc [0074] ±iBfii^{*, m rm(mm 

fiRT'ii, t!e*^e)2m*wc*>ofc, mktfmm s&m^mizisif&^zx^x. mmthtciiimzn 

i:®aiSMU"<;i/©^*VjNSv>*&^, io®*f«tife0 «^vxt)©i:^S24t'fbStifclif»f^-^r»cSSilT-^S 

H^fe•e&oTt>2m■rar^;*^T'^s J:e)^c«:oTv^ [0075] *^®^#;®3faie®iiilfe«!TO«{i, 

[0 0 6 8] 3P)ic ISS^mmxit. i^m^fjihn ;tTV^S#^, ^^^J-JcfeltS^txhi^^^om^i^i: 

«5v^ [0 0 7 6] **u$)^, ±Mm^xit. ±se;ScKm&m 

[0 0 6 9] *^±IBi»^#«Til«:o"C, ±SaS>C>fCj:oTb^vMg 

e txoi^mmizisvf^issimmcom^ii'tti'e [0077] c^cdmh, ±iBei^ii, T«sii®ifei:®tg 

LT»ffl-rs«i^7?fcs. w^^^-ti>mm'-itizMvx^m}f3tL^\^mi: 

[0 0 7 0] ^ti^^. ±mm.x^t, m»\i7shif^ ts&xn^(Dx\ mmt.Lrzt.^iz'm^^\i^%<Dt.fj:?> 

^j*<mi)^smx^£^^m^7'-^izMbx%, rmm mi] ^^(mm^m\zm^m^smi(m 




13 

[06] im0mmm^thx<op-ii>()im^wi 

[01] 



(8) 'JtW^ 7-303 1 88 

14 

[0 8 ] m^mmfmmit. lt^wj l s ^ ^^iiGS5S 

[09] ±iBP-*-f;i/i56?:liilfe«!^:&i£i:LT^oT 
[01 0] JJB=&t^3t5®lii^^^i«!am&^T'^«^^^l^ 

[^gptcDHiqg] 
10 6 Tii&i/^A^mmm (.mimm) 
7 is^^is (ts^^^) 



[07] 




[02] 













« 4fc » 



















ft'** 




1 1 



ru 



1 8 



1 i 




p«90 



(9) 



[@3] 













it ^ % 




















1^ 



1 6 



_j ^1 



rh 

1 A 



1 T 



[SI 5] 













« 41 ft 



















Iff bx ^ 

mmm 



■7^ 



1 6 



2 



1 0 



[06] 



[08] 




P«&0 





4#Bg5p 7-3 03 1 8 8 



[04] 



I 



X 



warns K:T»ma. 

W (T) (D*{U 



S 1 



S 2 



S^ttA 9 (T) IDJIU 






S 5 


A V (T) < A v»w*<JRlt 










1 








S 7 



S 6 



CZZ) 



(5i)int.ci.6 mmn frfHim^^ 



FI 
H04N 



1/40 



103 A 



